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NEBULOUS ST ARS, 
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By WILLIAM HERSCHEL, II. D. F. R. s. 
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oN NEBULOUS STARS, . 


| Read before the ROYAL SOCIETY, Feb. 10, 1791. 


N one of my late examinations of a ſpace in the heavens, 
. which 1 had not reviewed before, I diſcovered a ftar of about 
the 8th magnitude, ſurrounded with a faintly luminous atmoſphere, 
of a conſiderable extent. The phenomenon was ſo ſtriking 
that I could not help reflecting upon the circumſtances that 
attended it, which appeared to me to be of a very inſtructive 
nature, and ſuch as may lead to inferences which will throw a 
conſiderable light on ſome "pou relating to the conſtruction 
of the heavens. | 

Cloudy or nebulous ſtars have been mentioned by ſeveral 
aſtronomers ; but this name ought not to be applied to the 
objects which they have pointed out as ſuch; for, on examina- 
tion, they proved to be either mere cluſters. of ſtars, plainly 
to be diſtinguiſhed with my large inftruments, or ſuch nebu- 
lous appearances as might be reaſonably ſuppoſed to be occa-. 
| fioned by a multitude of ſtars at a vaſt diſtance. The milky | 
way itſelf, as I have ſhewn in ſome former Papers, conſiſts 
intirely of ſtars, and by imperceptible degrees I have been led 
on from the moſt evident congeries of ſtars to other groups in 
which the lucid points were ſmaller, but ſtill very plainly to 
be ſeen; and from them to ſuch wherein they could but barely 
be es till 1 en at laſt to 05 in which no trace ot 


: a ſtar 


2 —— . a 
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a ſtar was to be diſcerned. But then the gradations to theſs 
latter were by ſuch well- connected ſteps as left no room for 


doubt but that all theſe phenomena were equally occaſioned by 


ſtars, variouſly diſperſed in the immenſe expanſe of the univerſe. 

When I purſued theſe reſearches, I was in the ſituation of a 
natural philoſopher who follows the various ſpecies of animals 
and inſe&s from the height of their perfection down to the 
loweſt ebb of life; when, arriving at the vegetable kingdom, 
he can ſcarcely point out to us the-preciſe boundary where the 
animal ceaſes and the plant begins; and may even go ſo far as 
to ſuſpect them not to be eſſentially different. But recollecting 
himſelf, he compares, for inſtance, one of the human ſpecies 
to a tree, and all doubt upon the ſubject vaniſhes before him. 


In the ſame manner we paſs through gentle ſteps from a coarſe 


cluſter of ſtars, ſuch as the Pleiades, the Præſepe, the milky way, 
the cluſter in the Crab, the nebula in Hercules, that near the 
preceding hip of Bootes (a), the 17th, 38th, 41ſt of the 5th 
claſs of my Catalogues (3), the roth, 2oth, 35th of the 6th 
claſs (), the 33d, 48th, 213th of the iſt (4), the 12th, 


(a) RA. 13h. 27 / 40”. PD. 60® 2/7. The places of all the objects men- 
tioned in this Paper are not brought to the preſent time, but given as they were 
caleulated from the beſt obſervations I have made of them; the change in their 
ſituation arifing from the lapſe of a few years 1s too trifling to be any hindrance 


to our finding them very PT: | 


. h, 1 it. 5D ECP 
In. 7. RA. 7:0 45. PD. 114. 34- 
3 6 166: 88 37. 
| „ e 

be) VI. 10 16 14 22. 1 
„„ 417 8. 

. 35 90 19 44. 29 41. 
(d) I. 33. 11 57 26. 7: oſs #5.” 
2 VVV 
213. %%% ( 44-45 


I 50th, 
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' goth, 256th of the 2d (a), and the 18th, 140th, 725th of _ 


the 3d (5), without any heſitation, till we find ourſelves 


brought to an obje& ſuch as the nebula in Orion, where We 


are ſtill inclined -to. remain in the. once adopted idea, of ſtars 


exceedingly remote, and inconceivably crowded, as being, the 
occaſion of that remarkable appearance. It ſeems, therefore, 


to require a more diflimilar object to ſet us right again. A A 


glance like that of the naturaliſt, who- caſts his eye from the 


perfect animal to the perfect vegetable, is wanting to remove 


the veil from the mind of the aſtronomer. The object I have 
mentioned above, is the phænomenon that was wanting for 
this purpoſe. View, for inſtance, the 1 gth cluſter. of myth 
claſs (c), and afterwards caſt your eye on this cloudy tar (d). 


and the reſult will be no leſs decifive than that of the naturaliſt 


we have alluded to. Our judgement, I may venture to ſay, 


will be, that the 1 about e flor is not of @ ferry | 


nature. is 
But, that we may not he too precipitate in theſe new  deci- 


ſions, let us enter more at large into the various grounds which 


induced us formerly to ſurmiſe, that every viſible object, in 
the extended and diſtant heavens, was of the ſtarry kind, and 
collate them with thoſe which now offer nnn for — 
dann opinion. 


(a) II. 12. RA. 12 32 37. PD. 72 23. <1 
'- 190. . 14 19 $8» %§«ͤöͤ OꝑAA 
756. 14 51 42. 35 22. 
(3) III. 18. % 447 
140. 1 5 92 o. 
. 12 6 57 43 14. 
(c) VI. 19. * 110 14. 


(d) * 3 56 48, 59 50. 
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It has been obſerved, on a former occaſion, that all the 
ſmaller parts of other great ſyſtems, ' ſuch as the planets, their 
rings and ſatellites, the comets, and ſuch other bodies of the 
like nature as may belong to them, can never be perceived by 
us, on account of the faintneſs of light reflected from ſmall, 
opaque objects; in my preſent Re therefore, all theſe are 
to be intirely ſet aſide. ET 
A well connected ſeries of objects, ſuch as we have men- 
FS wp above, has led us to infer, that all nebulz conſiſt of 
ſtars. This being admitted, we were authorized to extend our 
analogical way of reaſoning a little farther. Many of the 
rievulz had no other appearance than that whitiſh cloudineſs, 
on the blue ground upon which they ſeemed to be projected; 
and why the fame cauſe ſhould' not be aſſigned to explain the 
moſt extenſive nebuloſities, as well as thoſethat amounted only 
to a few minutes of a degree in ſize, did not appear. It could 
not be inconſiſtent to call up a teleſcopic milky way, at an 
immenſe diſtance, to account for ſuch phænomena; and if any 
part of the nebuloſity ſeemed detached from the reſt, or con- 
tained a viſible ſtar or two, the probability of ſeeing a few 
near ſtars, apparently ſcattered over the far diſtant regions of 
myriads of ſidereal collections, rendered nebulous et their 
diſtance, would alſo clear up theſe ſingularities. 

In order to be more eaſily underſtood in my remarks on the 
comparative diſpoſition of the heavenly bodies, I ſhallmention 
ſome of the particulars which introduced the ideas of connection 
and diſjundtion: for theſe, being properly founded upon an exa- 
mination of objects that may be reviewed at any time, will be 
of conſiderable importance to the validity of what we may 
advance with regard to re. ab; diſcovered nebulous ſtars, 


On 


5 is en Nebulous * on 7 
On POE the 27th, -1786, I ſaw a beautiful cluſter of very 


mall ſtars of various ſizes, about 15“ in diameter, and very 


rich of ſtars (3). On viewing this object, it is impoſſible to 


withhold our aſſent to the idea which occurs, that theſe ſtars 


are connected ſo far one with another as to be gathered toge - 


ther, within a certain ſpace, of little extent, when compared 
to the vaſt expanſe of the heavens. As this phenomenon has 
been repeatedly ſeen in a thouſand caſes, - I may juſtly 100 
great ſtreſs on the idea of ſuch ſtars being connected. 


In the year 1779, the gth of September, I diſcovered a very | 


ſmall ſtar near « Bootis (5). The queſtion here occurring, 
whether it had any connection with : or not, was determined 
in the negative; for, conſidering the number of ſtars ſcattered 


in a variety of places, it is very far from being uncommon, 


that a ſtar at a great diſtance. ſhould happen to be nearly in a. 
line drawn from the ſun through 2, and thus conſtitute. the 
; obſerved double ſtar. 

The 7th of September, — 0 when 1 * * the en 
Zary nebula near ». Aquarii (c), I pronounced it to be a ſyſtem 
whoſe parts were connected together. Without entering into 
any kind of calculation, it is evident, that a certain equal 
degree of light within a very ſmall ſpace, joined to the particu- 


lar ſhape this obje& preſents to us, which is nearly round, and 


even in its deviation conſiſtent with regularity, being a little ellip- 


tical, ought naturally to give us the idea of a conjunction in the. 


things that produce it. And a conſiderable addition to this 
argument may be derived from a repetition of the ſame pha- 
nomenon, in nine or ten more of a ſimilar conſtruction. 


(a) RA. 18 h. 20' 2”. PD. 10% 30%. | 
(5) Phil. Tranf, Vol. LXXII. p. 115. Catalogue of Double Stars, I. I. 
le) RA. 20 h. 52“ 36”. FD. 1027 127, 1 


Ss When 
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When 1 examined the cluſter of ſtars, following the head of che 
great dog (a), I found on the 19th of March, 1786, that there 
was within this cluſter a round, reſolvable nebula, of about two 
minutes in diameter, and nearly of an equal degree of light 
throughout (5). Here, conſidering that the cluſter was free 
from nebulofity in other parts, and that many ſuch cluſters, as 
well as many ſuch nebulz, exiſt in divers parts of the hea - 
vens, it appeared to me very probable, that the nebula was 
unconnected with the cluſter ; and that a ſimilar reaſon would 
as eaſily account for this appearance as it had reſolved the phæ- 
nomenon of the double ſtar near « Bootis ; that is, a caſual 
ſituation of our ſun and the two other objects nearly in a line. 
And though it may be rather more remarkable, that this ſhould 
happen with two compound ſyſtems, which are not by far ſo 
numerous as fingle ſtars, we have, to make up for this ſingu- 

larity, a much larger ſpace in which it may take _ the 
cluſter being of a very conſiderable extent. 

On the 15th of February, 1786, I diſcovered that one of 
my planetary nebulæ (c), had a ſpot in the center, which was 
more luminous than the reſt, and with long attention, a very 


bright, round, well defined center became viſible. I remained not 


a fingle moment in doubt, but that the bright center was con- 

nected · with the reſt of the apparent diſk. 
In the year 178 5, the 6th of October, 1 found a very bright, | 
round nebula, of about 14 minute in diameter (4). It has a 
| large, 1 nucleus in the middle, which is ee ee 


(a) RA. Jo 32 . £D: 104 16. 7 


(6) Eo LAS 
() 13) $8 25. 23 22. 


©) „ 999% 5 
3 a a is connected 


en Nebulous Stars. : ry 
connected with the luminous parts about it. And though we 
muſt confeſs, that if this phænomenon, and many more of 
the ſame nature, recorded in my catalogues of nebulæ, conſiſt 

of cluſtering ſtars, we find ourſelves involved in ſome difficulty 
to account for the extraordinary condenſation of them about 
the center; yet the idea of a connection between the outward 
parts and theſe very condenſed ones within is by no means 
leflened on that account. 

There is a teleſcopic milky way, which I have traced out in 
a heavens in many ſweeps made from the year 1783 to 
1789 (a). It takes up a fpace of more than 60 ſquare degrees 
of the heavens, and there are thouſands of ſtars ſcattered over 
it: among others, four that form a trapezium, and are ſituated 
in the well known nebula of Orion, which is included in the 
above extent. All theſe ſtars, as well as the four I have men- 
tioned, I take to be intirely unconnected with the nebuloſity 
which involves them in appearance. Among them is alſo 
d Orionis, a cloudy ſtar, improperly ſo called by former aſtro- 
nomers; bur it does not ſeein to be . with the milkineſs 
wy more than the reſt. | | 

J come now to ſome other phenomena, that, Gi their 
* ſingularity, merit undoubtedly a very full diſcuſſion. Among 
the reaſons which induced us to embrace the opinion, that all 
very faint milky nebuloſity ought to be aſcribed to an aſſemblage 
of ſtars is, that we could not eaſily aſſign any other cauſe of 
| ſufficient. importance for ſuch luminous appearances, to reach 
us at the immenſe diſtance we muſt ſuppoſe ourſelves to be 

from them. But if an argument of conſiderable force ſhould 
now be brought forward, to ſhew the exiſtence of a luminous 
matter, in a ſtate of modification very different from the con- 


(a) RA. from 8 h. 15' 8” to 5h. 30 1'. PD. from 87* 46“ to 98* 107. | 
EN ſtruction 
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ſtruction of a ſun or ſtar, all objections, drawn from our 
incapacity of accounting for new phænomena upon old prin- 
ciples, will loſe their validity. 

. Hitherto I have been ſhewing, by various inſtances in objetts 
whoſe places are given, in what manner we may form the ideas 
of connection and its contrary by an attentive inſpection of 
them only: I will now relate a ſeries of obſervations, with 
remarks upon them as they are delivered, from which I ſhall 
afterwards draw a few ſimple concluſions, that ſeem to be of 
| conſiderable importance. 

To diſtinguiſh the obſervations from the mne the "RR 
are given in italics, and the date annexed is that on which the 
objects were diſcovered ; but the deſcriptions are extracted 
from all the obſervations that have been made upon them. 

October 16, 1784. A flar of about the gib magnitude, ſur- 
rounded by a milky nebulofity, or chevelure, of about 3 minutes in 
diameter. The nebuloſity is very faint, and a little extended or ellip- 
tical, the extent being not far from the meridian, or a little from 
north preceding to ſouth following. The chevelure involves a 
ſmall flar, which is about 14 minute north of the cloudy flar ; 
other ftars of equal magnitude are age free from ibis appear- 
ance (a). 5 

My preſent en concerning MY remarkable objett i is, 
that the nebuloſity belongs to the ſtar which is ſituated in its cen- 
ter. The ſmall one, on the contrary, which is mentioned as in- 
volved, being one of many that are profuſely ſcattered over 
this rich neighbourhood, I ſuppoſe to be quite unconnected 
with this phenomenon. A circle of three minutes in diameter 
is ſufficiently large to admit another ſmall ſtar, without any 
bias to the ene I form concerning the one in queſtion, * 

| (a) RA. 5h. 57 4%. PD. 9622“. f 


en Nebulous Starr. | "op. 
It 9025 appear ſingular, that ſuch an object ſhould not hive 


immediately ſuggeſted all the remarks contained in this Paper 3. 1385 


but about things that appear new we ought not to form opinions 
too haſtily, and my obſervations on the conſtruction of the 
heavens were then but entered upon. In this caſe, therefore, 


it was the ſafeſt way to lay down a rule not to reaſon upon the 


phænomena that might offer themſelves, till I ſhould be in 
poſſeſſion of 3 a ſufficient ſtock of n to . 8 re- 
ſearches. | 

October 16, 1784. A ſmall far 9 thᷣe n 1265 
| magnitude, very faintly affetted with milky nebulofity ; other flars 
of the ſame magnitude are perfetily free from this appearance 
Another obſervation mentions 5 or 6 ſmall ftars within the hace | 
of 3 or 4', all very faintly affetied in the ſame manner, and the 
nebulofity ſuſpected to be a little fironger about each ſtar. But a 
third obſervation rather oppo this . os the faintly 
luminous appearance (a). , 

Here the connection 1 che ſtars and the nebuloſity: is 
not ſo evident as to amount to conviction ; for N reaſon 
we ſhall paſs on to the net. 
January the 6th, 1785. 4 bright flar a a conflerable 
milky chevelure; a little extended, 4 or 5" in length, and near 4 
broad; it loſes itſelf inſenfibly. Other ftars of equal magnitude 
are perfettly free from this chevelure (b). Y 

The connection between the ſtar and the e cannot 
be doubted, from the inſenſible gradation of its luminous 
| e decreaſin 5 as it receded from the center. 


— 


(a RA. 6 wg PD. 96 13. 
| (5). 5 30 53. 92 21. 
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January 31, 1785. A pretty confiderable far, with. a very 
pt oF and very ſmall, irregular, milky chevelure ; other ftars of 
ebe ſame ſize are perfectly free from ſuch appearance (a). 3 

I can have no doubt of the connection between the ſtar 9 
its chevelure. — 

October 5, 178 5. A far with + fron bur all around. A 
ſecond obſervation calls. it 4 very bright nucleus, with a. milky 
_ nebuleſity,. of: 1 10 great extent. A third ſuſpects he milbinęſi to 
belong to more of the ſame, which is diffuſed over the whole ſweep 
in that place; but a fourth ſays, that the milky nebulgſity is much 
ranger than what the 2 ground, on which the Har is 
pps intitles it to (6b). 

The connection, therefore, between the abuse and the 
ſtar is evident. 

January 1, 1786. 4 far farrounded with milky 8 5 
the flar is not central. A ſecond obſervation. calls it: affected 
with a very faint, and extenſive, milky chevelure. A third only 
mentions a far affetted with milky. chevelure ( . 

As by the word chevelure I always denoted ſomething 
relating to a center, the connection cannot be doubted. 

February 24, 1586. A confiderable flar, very faintly. affected 
with milky 8 A ſecond obſervation, much the 
ſame (4). IS 7 RY of 
November 28, | 1786. far involved in milky cheve· 


Do „ e 
(a) RA. 6 54 27. PD. 100 53. 


(2 5 25 57. 96 52. 

533 56% 89 50. 

(4) 5 59 4 96 19. | x 
(e) 5 57 4 5 3 5 


January 


„ 
Pd 
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3 17, 1987. A. flar with a pretty Arong milky nebu- _ | 
bofity, equally diſperſed all around; the far is of about the. gib a 
magnitude. A memorandum to the obſervation ſays, that, | | 
having but juſt begun, I ſu ſpeed the glaſs to be covered with 
damp, or the eye out of order ; but yet a flar of the toth or 11th 
magnitude, juft north of it, as free from the ſame appearance, : 
A ſecond obſervation calls it one of tbe moſt remarkable phanos -—- * 
mena I ever have ſeen, and like my miners Kanter N | | | 2 
in its growing flate (a). | 5 
The connection between the ſtar and the milky vel is 
without all doubt. | 


November 3, 1787. A bright Aar * faint nebulofay. A 
ſecond obſervation mentions the far to be of the 945 magnitude, TS 
and the faint nebul, 72 of very little extent (G). : 
8 June 11, 1787. Suſpectea, feellar. By a foot * 
it is verified, and called a way Jan Har involved in n 
Faint nebulaſity (c). = 
November 25, 1788. far of about the oth magnirude, mo xo 
ſurrounded with very faint milky nebulefity ; other flars N. the 
ſame fize are perfectly free from that appearance. Lal. than 10 in 
| diameter. The flar is either not round or double (d). 7 
T | March 23, 1 789. A bright, confiderably well defined nucles : 
| with a very faint, ſmall, round chevelure (e). 
Tube connection admits of no doubt; but the object | 1s not 
: "_ of the fame nature with thoſe which * call e 


(a) Ka. : 16 5 PD. 66 33 

0) 23 11 26. 30 ©. 
(e) 37 2 r. 47 26. „ 
%% ax 80 VM 
mn . TT | 


April 


P 
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April 14, 1789. A confiderable, bright, round nebula; Bau- 
ing a large place in the middle of nearly an _ n but 
 teſs bright towards the margin (a). 

This ſeems rather to approach to the planetary ſort. 

March 5, 1790. A pretty confiderable ſtar of the 9th or 10th 
magnitude, vifibly affected with very faint nebulofity of little 
extent, all around. A * of my en, the "gy of 
greater extent (b). 

The connection is not to be doubted. | 
March 19, 1790. A very örigbt . with; a ſmall, very 
Jain chevelure, eraciiy round. In 4 low ſituation, where the 
 chevelure could hardly be ſeen, this object would put on the appear | 

ance of an OI ny nebula, f 6, 8, or 10” ;  Giame- | 
Jer (c). 
November 1 3, 1790. A moſt fingular e ? A 1 far of 
about the 8th bee Fr with a faint luminous atmoſphere, of a 
circular form, and of about 3' in diameter. The flar is perfetthy 
in the center, and the atmoſphere i is fo diluted, faint, and equal 


throughout, that there can be no ſurmiſe of its confifting of flars;, - 


nor can there be a doubt of the evident connection between the almo- 
Sphere and the flar. Another flar not much leſs in brighineſs, and 

in the ſame field —_ the a, Was perfedtl 4852 from any p_ 
1 (4). | 
TP This laſt ject 3 is ſo deciſive 1 in every particular, that we 
need not heſitate to admit it as a pattern, from which we are 
anthorized to draw the following important conſequences. 


| 1 ̃ 2 ; ER 
(a) BA. 11 45 12. PD. 33 43. 7 TOS 
a4) CD of 39. HE a 
(c) 9 27 22. 30 11. £25 
| ( 3 56 4% 59 50. 37 


Suppoſing 


n Nebula Sun. uns. 
„ Suppoſing the connection between the ſtar and its ſurround- 


ing. nebuloſity to be allowed, we argue, that one of the two 
following caſes muſt neceſſarily be admitted. In the firſt place, 


if the nebuloſity conſiſt of ſtars that are very remote, which 
appear nebulous on account of the ſmall angles their mutual 


diſtances ſubtend at the eye, whereby they will not only, as 


it were, run into one another, but alſo appear extremely faint 


and diluted; then, what muſt be the enormous ſize of 
the central point, which outſhines all the reſt in fo ſuper- 


lative a degree as to admit of no compariſon ? In the next 


place, if the ſtar be no bigger than common, how very ſmall 
and compreſſed muſt be thoſe other luminous points that are 


the occaſion of the nebuloſity which ſurrounds the central 
one? As, by the former ſuppoſition, the luminous central 
point muſt far exceed the ſtandard of what we call a ſtar, ſo, 
in the latter, the ſhining matter about the center will be much 
too: ſmall to come under the ſame denomination ; we therefore 
either have a central body which is not a ſtar, or have a ſtar 


which is involved in a Paine fluid, of a nature totally un- 


known to us. 
I can adopt no Wes ſentiment than the latter, fince the 
probability is. certainly not for the exiſtence of ſo enormous a 


body as would be required to ſhine like a ſtar of the 8th mag- | : 


nitude, at a diſtance ſufficiently great to cauſe a vaſt ſyſtem of 
| ſtars to put on the appearance of a very diluted, ny nebu- 
loſity. | 

But what a field of novelty 18 * Sa to our r coneep- 


tions! A ſhining fluid, of a brightneſs ſufficient to reach us 


from the remote regions of a ſtar of the 8th, gth, roth, 11th, 
or 12th magnitude, and of an extent ſo conſiderable as to take 
vp 3, 4, 5» or r 6 minutes in diameter! Can we compare. it to 
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the coruſcations of the electrical fluid in the aurora borealis? 
Or to the more magnificent cone of the zodiacal light as we 
+ Tee it 907 he or autumn? The latter, notwithſtanding I 
have obſerved it to reach at leaſt 90 degrees from the ſun, is 
pet of ſo little extent and brightneſs as probably not to be 
perceived even by the inhabitants of Saturn or the Georgian 
planet, and muſt be n inviſible at the ee, of the 


| neareſt fixed ſtar. 
| More extenſive. views may be a from this proof of the 
. | _ exiſtence of a ſhining matter. Perhaps it has been too haſtily 


ſurmiſed that all milky nebulofity, of which there is ſo much 
in the heavens, is owing to ſtarlight only. Theſe nebulous 

ſtars may ſerve as a clue to unravel other myſterious phæno- 

| ena. If the ſhining fluid that ſurrounds them is not ſo eſſen- 
\ | lp connected with theſe nebulous Nars but that it can alſo 
exiſt without them, which ſeems to be ſufficiently probable, 

and will be examined hereafter, we may with great facklity 

explain that very extenſive, teleſcopic nebuloſity, which, as I 
mentioned before, is expanded over more than ſixty degrees of 

the heavens, about the conſtellation of Orion; a luminous 
matter accounting much better for it than cluſtering ſtars at a 
r In this caſe we may alſo pretty nearly gueſs at its 

: = | fituation, which muſt commence ſomewhere about the range of 
the ſtars of the 7th magnitude, or a little farther from us, and 

extend unequally in ſome places perhaps to the regions of 

thoſe of the gth, 1oth, 11th, and 12th. The foundation for 

this ſurmile is, that, not unlikely, ſome of the ſtars that hap- 

pen to be ſituated in a more condenſed part of it, or that per- 

haps by their own attraction draw together ſome quantity of 

this fluid greater than what they are intitled to by their ſitua- 
tion in it, will, of courſe, aſſume the appearance of cloudy 


ſtars; 


r 


17 
ſtars; ; und many of thoſe I have hank are either in er _ 
tum of luminous matter, or very near it. 

We have ſaid: above, that in nebulous ſtars the des 0 of © 
| the ſhining fluid does not, ſeem to be ſo eſſentially coimnected 
with the central points that it might not alſo exiſt without 
them. For this opinion we may aſſign ſeveral reaſons. One 
of them is the great reſemblance between -the chevelure of 
theſe ſtars and the diffuſed extenſive nebulofity mentioned 
before, which renders it highly probable that they are of the 
ſame nature. Now, if this be admitted, the ſeparate exiſtence - 
of the luminous matter, or its independance on a central 
ſtar, 'is fully proved. We may alſo judge, very confidently, 
that the light of this ſhining fluid is no kind of reflection from 
the ſtar in the center; for, as we have already obſerved, 
reflected light could never reach us at the great diſtance we are 
from ſuch objects. Beſides, how impenetrable would be an 
atmoſphere of a ſufficient denſity to reflect ſo great a quantity | 
of light! ? And yet we obſerve, that the out ward parts of the 
chevelure are nearly as bright as thoſe that are cloſe to the ſtar; 
ſo that this ſuppoſed atmoſphere ought to give no obſtruction 
to the paſſage of the central rays. If, therefore, this matter 
is ſelf-luminous, it ſeems more fit to produce a ſtar by its | 
condenſation than to depend on the ſtar for its exiſtence. 

Many other diffuſed nebuloſities, beſides that about the 
conftellation of Orion, have been obſerved. or ſuſpe&ed; but 
ſome of them are probably very diſtant, and run out far into 
ſpace. For inſtance, about 5 minutes in time preceding # 
Cygni, I ſuſpect as much of it as covers near four ſquare 
degrees; and much about the ſame quantity 44 preceding the 
125 Tauri. A ſpace of almoſt 8 ſquare degrees, 6 preceding 
0. Trianguli, ſeems to be tinged with _ nebuloſity. Three 


minutes 


- 
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minutes preceding the 46 Eridani, ſtrong, milky nebwloky is 
expanded over more than two ſquare degrees. 54 preceding 
the 13th Canum venaticorum, and again 48“ preceding the 
ſame ſtar, I- found. the field of view affected with whitiſh 
nebuloſity throughout. the whole breadth of the ſweep, which 


Was 2* 39. 4“ following the 57 Cygni, a conſiderable ſpace 


18 filled with faint, milky nebuloſity, which is pretty bright i in 
ſome places, and contains 190 37th 1 nebula. of my Vth claſs, in 
the brighteſt part of it. In the neighbourhood of the 44th 
Piſcium, very faint nebuloſity appears to be diffuſed over more 
than 9 ſquare degrees of the heavens. Now, all theſe phæ· 
nomena, as we have already ſeen, will admit of a much 
eafier explanation by: a luminous fluid chan by ſtars; at an 
immenſe diſtance. , | _ 4 
The nature of Planetary nebuls, which 7 — 1 — 


- involved in much. darkneſs, may now be explained with ſome 


degree of ſatis faction, ſince the uniform and very conſiderable 
brightneſs of their apparent diſk accords remarkably well with 
a much condenſed, luminous fluid; ; whereas to ſuppoſe them 
to conſiſt of cluſtering ſtars will not. ſo completely account for 
the milkineſs or ſoft tint of their light, to produce which it 
would be required that. the condenſation of the ſtars ſhould be 
carried to an almoſt inconceivable degree of acc umulation. 
The ſurmiſe of the regeneration of ſtars, by means of pla- 
netary nebulæ, expreſſed i in a former Paper, will become more 
probable, as all the luminous matter contained in one of them, 
when gathered together into a body of the ſize of a ſtar, would 
have nearly ſuch a quantity of light as we find the planetary 
nebulz to give. To prove this experimentally, we may view 
them with a teleſcope that does not magnify ſufficiently to 
bew. their n, by which means we ſhall gather all their 
| | light 


0 eee a 
light 1 into a point, when they will be found to aſſume * 
the appearance of ſmall ſtars; that is, of ſtars at the diſtance _ 
of thoſe which we call of the 8th, gth, or roth magnitude. 
Indeed this idea is greatly ſupported by the diſcovery of a well 
defined, lucid point, reſembling a ſtar, in the center of one of | 
them: for the argument which has been uſed, in the (caſe f 
nebulous ſtars, to ſhew the probability of the exiſtence of a 
luminous matter, which reſted upon the diſparity between a 
bright point and its furrounding ſhining fluid, may here be 
alledged with equal juſtice. If the point be a generating ſtar, 
the further accumulation of the already much. n e 
luminous matter, may complete it in time. | 
- How far the light that is. perpetually” emitted aan HE 
of ſuns may be concerned in this ſhining fluid, it might'be fe 
preſumptuouę to attempt to determine; but, notwithſtanding | | 
the unconceivable- ſubtilty of the particles of light, When the 
number of the emitting bodies is almoſt infinitely great, and 
the time of the continual emiſſion indefinitely long, the quan- 
tity of emitted particles may well become adequate to the con- 
ſtitution of a ſhining fluid, or luminous matter, provided a . 
cauſe can be found that may retain them from flying off, or 
reunite them. But ſygff5 Epgot be difficult to gueſs at, e 
when we know that, aff reflected, re fracted, in- „„ 02 . 


cannot ; "but frequar 22 Wn 1 obſtacles to its recti- 
linear progreſſion. Not to mention the great counteraction of 
the united attractive force of whole ſidereal ſyſtems, which 
muſt be continually exerting their power upon the particles 
while they are endeavouring to fly off. However, we ſhall lay 


no- ſtreſs upon a ſurmiſe of this kind, as the means of veri- 
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fying it ate wanting: nor is it of any immediate conſequence 
to us to know the origin of the luminous matter. Let it ſuf- 
fice, that its exiſtence is rendered evident, by means of nebu- 
lous ſtars. 


I hope it will be find, that f in what bin 3 d 1 have | 
not launched out into hypothetical reaſonings ; and that facts 
have all along been kept ſufficiently in view. But, in order to 
give every one a fair opportunity to follow me in the reflections 
1 have been led into, the place of every object from which I. 
have argued has been purpoſely added, that the validity of 

what I have advanced might be put to the proof by thoſe who 
are inclined, and furniſhed, with the neceſſary inſtruments to 


undertake an attentive and en en of — _ 
| id Hi SAR Wy 
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